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DETAILED ACTION 
Continued Examination Under 37 CFR 1.114 

A request for continued examination under 37 CFR 1.114, including the fee set 
forth in 37 CFR 1.17(e), was filed in this application after final rejection. Since this 
application is eligible for continued examination under 37 CFR 1.1 14, and the fee set 
forth in 37 CFR 1.17(e) has been timely paid, the finality of the previous Office action 
has been withdrawn pursuant to 37 CFR 1.114. Applicant's submission filed on 29 
October 2007 has been entered. 

Claim Status 

Claims 1, 3-23, and 25-29 remain pending and are ready for examination. 

Claim Rejections « 35 USC § 103 
The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

Claims 1, 3-4, 9, and 18-21 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Hovis et al (U.S. 5,812,817), hereinafter referred to as Hovis, in view 
of Harris (U.S. 6,601,151), hereinafter referred to as Harris. 
As per independent claim 1, Hovis teach, 

o a compression cache to store a plurality of uncompressed data, wherein 
the compression cache is organized as a sectored cache that has 
associated tags that are on-die; (Figure 1 as taught in Column 2 lines 35- 
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37 and the sectored cache being taught by Hovis as segments of memory 
within the uncompressed storage cache in Column 2 lines 50-51) 
o wherein a tag match is performed between a memory access request and 
the associated tags and a hit signal is sent to a memory controller coupled 
to the main memory to schedule an uncompressed data access from the 
compression cache if a hit occurs (Column 2 lines 44-59) 
o a compressed memory to store a plurality of compressed data; and 

(Figure 1 as taught in Column 2 lines 37-38) 
o a compressed memory pointer table (CMPT) to store a plurality of pointers 
(Column 1 lines 44-51) 
Hovis does not explicitly teach, the apparatus to assign a higher priority to 
compressed memory read operations in comparison to other operations. 

Harris teaches, the apparatus to assign a higher priority to compressed memory 
read operations in comparison to other operations (Figure 4 as taught in Column 7 line 
58 to Column 8 line 24). 

Hovis and Harris are analogous art because they are from the same field of 
endeavor namely, memory systems. 

At the time of invention, it would have been obvious to one of ordinary skill in the 
art, having both the teachings of Hovis and Harris before him/her to combine the 
memory read prioritization of Harris with Hovis for the benefit of enhanced and improved 
performance. 
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The suggestion for doing so would have been that, processor performance can 
be enhanced by ascribing memory read requests higher priority than other requests 
(Column 7 line 58 to Column 8 line 24). Further, as further taught in the aforementioned 
citing of Harris, write requests are given the lowest priority. Thus, Harris obviates that 
which is instantly claimed in that the system assigns a higher priority to read operations 
in comparison to other operations. 

Therefore, it would have been obvious to combine Hovis with Harris for the 
memory read prioritization to obtain the invention as specified in claims 1, 3-4, 9, and 
18-21. 

As per dependent claim 3, the combination of Hovis and Harris teach, wherein 
the compression cache has a plurality of associated tags that are incorporated within a 
memory interface coupled to the apparatus (Column 3 lines 3-15 of Hovis). 

As per dependent claim 4, the combination of Hovis and Harris teach, wherein 
the plurality of pointers are to the plurality of compressed data based on a plurality of 
cache block addresses (Column 3 lines 3-8 of Hovis). 

As per dependent claim 9, the combination of Hovis and Harris teach, wherein 
the CMPT is to store the plurality of pointers to the plurality of compressed data 
sequentially based on memory addresses for the plurality of compressed data (Figure 3 
as taught in Column 3 lines 25-39 of Hovis). 

As per independent claim 18, the combination of Hovis and Harris teach, 
o a processor; and (Figure 4 item 22 of Hovis) 
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o a main memory, coupled to the processor, with a (Figure 4 item 10 of 
Hovis) 

o a compression cache to store a plurality of uncompressed data; wherein 
the compression cache is organized as a sectored cache that has 
associated tags that are on-die, (Figure 1 as taught in Column 2 lines 35- 
37 and the sectored cache being taught by Hovis as segments of memory 
within the uncompressed storage cache in Column 2 lines 50-51) 

o wherein a tag match is performed between a memory access request and 
the associated tags and a hit signal is sent to a memory controller coupled 
to the main memory to schedule an uncompressed data access from the 
compression cache if a hit occurs; (Column 2 lines 44-59 of Hovis) 

o a compressed memory to store a plurality of compressed data; and 
(Figure 1 as taught in Column 2 lines 37-38 of Hovis) 

o a compressed memory pointer table (CMPT) to store a plurality of pointers 
(Column 1 lines 44-51 of Hovis) 

o and to assign a higher priority to compressed memory read operations in 
comparison to other operations (Figure 4 as taught in Column 7 line 58 to 
Column 8 line 24 of Harris). 
As per dependent claim 19, the combination of Hovis and Harris teach, wherein 
the compression cache is a sectored cache (the sectored cache being taught by Hovis 
as segments of memory within the uncompressed storage cache in Column 2 lines 50- 
51). 
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As per dependent claim 20, the combination of Hovis and Harris teach, wherein 
the compression cache has a plurality of associated tags that are incorporated within a 
memory interface (Column 3 lines 3-15 of Hovis). 

As per dependent claim 21, the combination of Hovis and Harris teach, wherein 
the plurality of pointers are to the plurality of compressed data based on a plurality of 
cache block addresses (Column 3 lines 3-8 of Hovis). 

Claims 14, 16-17, 22-23, and 25-29 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Hovis in view of Van Doren et al (U.S. 6,202,126) hereinafter referred 
to as Van Doren. 

As per independent claim 14, Hovis teach, 

o receiving a memory address for the memory operation; (Column 3 lines 
54-57 of Hovis taught as the access to the memory requiring a memory 
address for such access to occur) 
o storing a plurality of compressed data in a compressed memory in a main 

memory; and (Figure 1 as taught in Column 2 lines 37-38 of Hovis) 
o performing a tag match between the memory address and a first cache of 
a memory interface coupled to the main memory storing a plurality of tags 
for a compression cache in the main memory (Column 2 lines 44-59 of 
Hovis) 

o accessing a plurality of uncompressed data from the compression cache 
responsive to an uncompressed access scheduling by a memory 
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controller if the tag match resulted in a hit, and (Column 3 lines 54-57 of 
Hovis) 

Hovis does not teach a victim buffer. 
Van Doren teach, 

o if the tag match resulted in a miss, accessing the plurality of 

uncompressed data directly from a victim buffer of the memory interface if 
the plurality of uncompressed data is present in the victim buffer (Column 
1 lines 10-12 and further in Column 15 lines 25-51 of Van Doren). 
Hovis and Van Doren are analogous art because they are from the same field of 
endeavor, namely memory systems. 

At the time of invention it would have been obvious to one of ordinary skill in the 
art, having both the teachings of Hovis and Van Doren before him/her, to integrate the 
victim buffers of Van Doren into the system of Hovis so displaced data from the cache 
has temporary storage. 

The motivation for doing so would be that, "each CPU may also include victim 
buffers for temporarily storing data which is displaced from its cache (Column 1 lines 
10-12 of Van Doren)." 

Therefore, it would have been obvious to combine Hovis with Van Doren to 
obtain the invention as specified in claims 14, 16-17, 22-23, and 25-29. 

As per dependent claim 16, the combination of Hovis and Van Doren teach, 
locating a pointer and subsequently finding a compressed memory location based at 
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least in part on the pointer if the tag match resulted in a miss for the memory operation 
for a read miss (Column 3 line 54 to Column 4 line 9 of Hovis). 

As per dependent claim 17, the combination of Hovis and Van Doren teach, 
compressing the data and storing it in a compressed memory location for the memory 
operation for a write miss (Column 4 lines 34-45 of Hovis). 
As per independent claim 22, Hovis teach, 

o a processor; and a memory interface, coupled to the processor, with a: 

(Figure 4 items 10 and 22). 
o a first cache to store a plurality of tags for a compression cache; of a main 
memory coupled to the memory interface, the compression cache to store 
a plurality of uncompressed data; (Figure 1 as taught in Column 2 lines 
35-37) 

o a memory controller to schedule an uncompressed data access from the 
compression cache if a tag match operation between the plurality of tags 
and an access request results in a hit; (Column 3 lines 54-57) 

o an offset calculator to provide an offset relative to the start for a 

Compressed Memory Pointer Table (CMPT) of the main memory that is to 
store pointers to compressed data stored in a compressed memory of the 
main memory, based on an actual address of a data being compressed; 
and (Column 3 lines 23-40 taught as the n+1 address) 

o and a second cache to store a plurality of most recently used pointers for 
the CMPT (Column 3 lines 28-40). 
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Van Doren teach, 

o a victim buffer to store at least one the entry that has been evicted 
from the compression cache; (Column 1 lines 10-12). 
As per dependent claim 23, the combination of Hovis and Van Doren teach, 
wherein the memory interface is incorporated within a processor or a chipset (Figure 4 
of Hovis). The Examiner notes that item 10 of Figure 4 is shown as a part of the whole 
system. Accordingly, item 10 is part of a chipset 

As per dependent claim 25, the combination of Hovis and Van Doren teach, 
wherein the entry is evicted based on a first in first out (FIFO) protocol (Column 4 lines 
33-38 of Hovis). 

As per independent claim 26, Hovis teach, 

o a processor, coupled to a memory bridge, the memory bridge to comprise; 

(Figure 4 also as taught in Column 3 lines 40-52) 
o a first cache to store a plurality of tags for a compression cache of a main 
memory coupled to the memory bridge, the first cache to perform a tag 
match operation between the plurality of tags and an incoming memory 
address; (Figure 1 as taught in Column 2 lines 35-37) 
o a memory controller to schedule an uncompressed data access from the 
compression cache if a tag match operation between the plurality of tags 
and an access request results in a hit; (Column 3 lines 54-57) 
o an offset calculator to provide an offset relative to the start for a 

Compressed Memory Pointer Table (CMPT) of the main memory that is to 
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store pointers to compressed data stored in a compressed memory of the 
main memory, based on an actual address of a data being compressed; 
and (Column 3 lines 23-40 taught as the n+1 address) 
o a second cache to store a plurality of pointers for the CMPT and (Column 
3 lines 28-40). 

o a main memory, coupled to the memory bridge, to comprise a (Figure 4 
item 10 of Hovis) 

o compression cache to store a plurality of uncompressed data; (Figure 1 as 

taught in Column 2 lines 35-37) 
o a compressed memory to store a plurality of compressed data; (Figure 1 

as taught in Column 2 lines 37-38) 
o and a compressed memory pointer table (CMPT) to store a plurality of 

pointers (Column 1 lines 44-51) 
Van Doren teach, 

o a victim buffer to store at least one the entry that has been evicted 
from the compression cache; (Column 1 lines 10-12). 
As per dependent claim 27, the combination of Hovis and Van Doren teach, 
wherein the compression cache is a sectored cache (the sectored cache being taught 
by Hovis as segments of memory within the uncompressed storage cache in Column 2 
lines 50-51). 
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As per dependent claim 28, the combination of Hovis and Van Doren teach, 
wherein the compression cache has a plurality of associated tags that are incorporated 
within the memory bridge (Column 3 lines 3-15 of Hovis). 

As per dependent claim 29, the combination of Hovis, Harris, and Van Doren 
teach, wherein the plurality of pointers are to the plurality of compressed data based on 
a plurality of cache block addresses (Column 3 lines 3-8 of Hovis). 

Claims 5-8 and 10-13, are rejected under 35 U.S.C. 103(a) as being obvious 
over Hovis in view of Harris and further in view of Van Doren. 

As per dependent claim 5, the combination of Hovis and Harris teach, a CMPT 
offset calculator to provide an offset relative to the start of the CMPT based on an actual 
address of the data being compressed (Column 3 lines 23-40 of Hovis taught as the n+1 . 
address). 

The combination of Hovis and Harris does not teach, a victim buffer to store at 
least one the entry that has been evicted from the compression cache. 

Van Doren teach, a victim buffer to store at least one the entry that has been 
evicted from the compression cache (Column 1 lines 10-12). 

Hovis and Harris and Van Doren are analogous art because they are from the 
same field of endeavor, namely memory systems. 

At the time of invention it would have been obvious to one of ordinary skill in the 
art, having both the teachings of Hovis and Harris, and Van Doren before him/her, to 
integrate the victim buffers of Van Doren into the system of Hovis and Harris so 
displaced data from the cache has temporary storage. 
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The motivation for doing so would be that, "each CPU may also include victim 
buffers for temporarily storing data which is displaced from its cache (Column 1 lines 
10-12 of Van Doren)." 

Therefore, it would have been obvious to combine Hovis and Harris with Van 
Doren to obtain the invention as specified in claims 5-8 and 10-13. 

As per dependent claim 6, the combination of Hovis, Harris, and Van Doren 
teach, wherein the memory interface is incorporated within a processor or a chipset 
(Figure 4 of Hovis). The Examiner notes that item 10 of Figure 4 is shown as a part of 
the whole system. Accordingly, item 4 is part of a chipset 

As per dependent claim 7, the combination of Hovis, Harris, and Van Doren 
teach, wherein the apparatus is incorporated within a memory controller hub (MCH) of 
the chipset (Figure 4 item 24 of Hovis). 

As per dependent claim 8, the combination of Hovis, Harris, and Van Doren, 
teach, wherein the entry is to be evicted based on a first in first out (FIFO) protocol 
(Column 4 lines 33-38 of Hovis). 

As per independent claim 10, Hovis teach, 

o a first cache to store a plurality of tags for a compression cache of a main 
memory coupled to the memory interface, the compression cache to store 
a plurality of uncompressed data; (Figure 1 as taught in Column 2 lines 
35-37) 

o an offset calculator to provide an offset relative to the start for a 

Compressed Memory Pointer Table (CMPT) of the main memory that is to 
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store pointers to compressed data stored in a compressed memory of the 
main memory, based on an actual address of a data being compressed; 
and (Column 3 lines 23-40 taught as the n+1 address), 
o a second cache to store a plurality of pointers for the CMPT (Column 3 
lines 28-40 ). 
Van Doren teach, 

o a victim buffer to store at least one the entry that has been evicted from 
the compression cache and to directly supply the at least one entry to a 
requester if a tag match occurs in the victim buffer (Column 1 lines 10-12 
and further in Column 15 lines 25-51). 
Harris teach, 

o the apparatus to assign a higher priority to compressed memory read 
operations in comparison to other operations (Figure 4 as taught in 
Column 7 line 58 to Column 8 line 24 of Harris). 
As per dependent claim 11, the combination of Hovis, Harris, and Van Doren 
teach, wherein the memory interface is incorporated within a processor or a chipset 
(Figure 4 of Hovis). The Examiner notes that item 10 of Figure 4 is shown as a part of 
the whole system. Accordingly, item 10 is part of a chipset. 

As per dependent claim 12, the combination of Hovis, Harris, and Van Doren 
teach, wherein the apparatus is incorporated within a memory controller hub (MCH) of 
the chipset (Figure 4 item 24 of Hovis). 
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As per dependent claim 13, the combination of Hovis, Harris, and Van Doren 
teach, wherein the entry is evicted based on a first in first out (FIFO) protocol (Column 4 
lines 33-38 of Hovis). 

Response to Arguments 

Applicant's arguments filed 29 October 2007 have been carefully and fully 
considered but are moot in view of the new ground(s) of rejection as necessitated by 
amendment. 

Conclusion 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Matthew Bradley whose telephone number is (571) 272- 
8575. The examiner can normally be reached on 6:30-3:00 M-F. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Donald A. Sparks can be reached on (571) 272-4201. The fax phone 
number for the organization where this application or proceeding is assigned is 571- 
273-8300. 



Application/Control Number: 10/723,009 Page 15 

Art Unit: 2187 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 
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